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CONDITIONING SHAMPOO CONTAINING AMINOSILICONE 



Field 

The present invention relates to conditioning shampoo compositions containing select 
combinations of hair conditioning agents, which provide improved hair conditioning 
performance. 

Background 

Conditioning shampoos containing various combinations of detersive surfactant and hair 
conditioning agents are known. These shampoos have become more popular among consumers 
as a means of conveniently obtaining hair conditioning and hair cleansing performance all from a 
single hair care product 

One approach at improving the overall conditioning performance from a conditioning 
shampoo involves the use of silicone conditioning agents. These conditioners provide improved 
hair conditioning performance, and in particular improve the softness and clean feel of dry 
conditioned hair. These silicone conditioners, however, provide less than optimal deposition of 
the silicone component to the hair and/or less than optimum conditioning benefits such as dry 
hair smoothness, hair strand alignment (e.g., minimize frizzmess), and ease of combing 

Based on the foregoing, there is a need for a conditioning shampoo composition, which 
provides improved deposition of the silicone component and/or improved hair conditioning 
benefits. 

Summary 

One embodiment of the present invention is directed to a) a conditioning shampoo 
composition comprising a) a detersive surfactant, b) an aminosilicone having a viscosity of from 
about 1.000CS to about l.OOO.OOOcs, and less than about 0.5% nitrogen by weight of the 
aminosilicone and, c) an aqueous carrier. 

In another embodiment, the conditioning shampoo composition comprises a) a detersive 
surfactant, b) an aminosilicone having less than about 0.5% nitrogen by weight of the 
anunosil.conc, c) a non-amino-functionalized silicone having a viscosity of at least about 
lO.OOOcs and, d) an aqueous carrier. These and other aspects of the present invention are 
discussed in more detail, below. 

Another einbodiment of the present invention relates to a method of making a 
cond:tioning shampoo composition comprising mixing together a) a previously formed blend of 
aminosiUcone and non-anuno-functaonahzed sUicone, wherein the aminosilicone has less than 
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about 0.5% nitrogen by weight of the aminosilicone and the non-amino-functionalized silicone 
has a viscosity of at least about 10,000cs; b) a detersive surfactant, and; c) an aqueous carrier. 

These and other features, aspects, and advantages of the present invention will become 
evident to those skilled in the art from a reading of the present disclosure. 

Brief Description of the Drawings 

While the specification concludes with claims that particularly point out and distinctly 
claim the invention, it is believed the present invention will be better understood from the 
following description of preferred embodiments taken in conjunction with the accompanying 
drawings in which: 

Table 1 demonstrates the relationship between friction and % Nitrogen for silicone 
treated hair for amino functionalized silicone. 

Detailed Description 

All documents cited are, in relevant part, incorporated herein by reference. The citation 
of any document is not to be construed as an admission that it is prior art with respect to the 
present invention. 

All percentages are by weight of total composition unless specifically stated otherwise. 
All ratios are weight ratios unless specifically stated otherwise. 

Except as otherwise noted, all amounts including quantities, percentages, portions, and 
proportions, are understood to be modified by the word "about", and amounts are not intended to 
indicate significant digits. 

Except as otherwise noted, the articles "a", "an", and "the" mean "one or more" 

Herein, u n" means microns. 

Herein, "c ompr i sin g* means that other steps and other ingredients which do not affect 
the end result can be added. This term encompasses the terms "consisting of* and "consisting 
essentially of. The compositions and methods/processes of the present invention can comprise, 
consist of, and consist essentially of the essential elements and limitations of the invention 
described herein, as well as any of the additional or optional ingredients, components, steps, or 
limitations described herein* 

Herein, "cs" means centi stoke. 

Herein, "molecular weight" means the weight average*' MW, and can be measured by gel 
permeation chrorootography (GPQ. 

Herein, 4 TDMS M means polydimethylsiloxane. 

Herein, "graft" means attached to a backbone at any position other than an end group. 
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Herein, "terminal" means attached to a backbone at an end group. 

The aspects and embodiments of the present invention set forth in this document have 
many advantages. For example, applicants have discovered that aminosilicones at a certain 
viscosity range, when used in a conditioning shampoo composition, provide a surprisingly 
improved level of deposition of the aminosflicone. Various embodiments of the present 
invention further address the need for providing surprisingly improved hair conditioning benefits, 
including, e.g., dry hair softness, smoothness, hair strand alignment (i.e., immimzation of frizzy 
hair), ease of dry combing and/or a general conditioned hair feel. 
I- Detersive Surfactant 

The hair conditioning shampoo composition of the present invention includes a detersive 
surfactant The detersive surfactant component is included to provide cleaning performance to 
the composition. The detersive surfactant component in turn includes anionic detersive 
surfactant, zwmerionic or amphoteric detersive surfactant, or a combination thereof. Such 
surfactants should be physically and chemically compatible with the essential components 
described herein, or should not otherwise unduly impair product stability, aesthetics or 
performance. 

Suitable anionic detersive surfactant components for use in the hair conditioning 
shampoo composition include those which are known for use in hair care or other personal care 
cleansing compositions. The concentration of the anionic surfactant component in the 
composition should be sufficient to provide the desired cleaning and lather performance, and 
generally range from about 5% to about 50%, preferably from about 8% to about 30%, more 
preferably from about 10% to about 25%, even more preferably from about 12% to about 22%. 

Preferred anionic surfactants suitable for use in the compositions are the alkyl and alkyl 
ether sulfates. These materials have the respective formula ROSO,M and RO^H/^SOjM, 
wherem R is alkyl or alkenyl of from about 8 to about 1 8 carbon atoms, x is an integer having a 
value of from 1 to 10, and M is a cation such as ammonium, alkanolarnines, such as 
tricthanolamine, monovalent metals, such as sodium and potassium, and polyvalent metal cations, 
such as magnesium, and calcium. 

Preferably, R has from about 8 to about 18 carbon atoms, more preferably from about 10 
to about 16 carbon atoms, even more preferably from about 12 to about 14 caAon atoms, in both . 
the alkyl and alkyl ether sulfates. The alkyl ether sulfates are typically made as condensation 
products of ethylene oxide and monohydric alcohols having from about 8 to about 24 carbon 
atoms. The alcohols can be synthetic or they can be derived from fets, e.g., coconut oil. palm 
kernel oil, and tallow. Uuryl alcohol and straight chain alcohols derived from coconut oil or 
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palm kernel oil are preferred Such alcohols are reacted with between about 0 and about 10, 
preferably from about 2 to about 5, more preferably about 3, molar proportions of ethylene oxide, 
and the resulting mixture of molecular species having, for example, an average of 3 moles of 
ethylene oxide per mole of alcohol, is sulfated and neutralized. 

Other suitable anionic detersive surfactants are the water-soluble salts of organic, sulfuric 
. acid reaction products conforming to the formula [R l -S03-M] where R 1 is a straight or branched 
chain, saturated, aliphatic hydrocarbon radical having from about 8 to about 24, preferably about 
10 to about 1 8, carbon atoms; and M is a cation described hereinbefore. 

Still other suitable anionic detersive surfactants are the reaction products of fatty acids 
esterified with isethionic acid and neutralized with sodium hydroxide where, for example, the 
fatty acids are derived from coconut oil or palm kernel oil; sodium or potassium salts of fatty acid 
amides of methyl tauride in which the fatty acids, for example, are derived from coconut oil or 
palm kernel oil. Other similar anionic surfactants useful in the subject compositions are 
described in U.S. Pat Nos. 2,486,921; 2,486,922; and 2,396,278. 

Other anionic detersive surfactants suitable for use in the compositions are the 
succinnates, examples of which include disodium N-octadecylsulfosuccinnate; disodium lauryl 
sulfosuccinate; diammonium lauryl sulfosuccinate; tetrasodium N-( 1 ,2-dicarboxyethy 1)-N- 
octadecylsulfosuccinnate; diamyl ester of sodium sulfosuccinic acid; dihexyl ester of sodium 
sulfosuccinic acid; and dioctyl esters of sodium sulfosuccinic acid. 

Other suitable anionic detersive surfactants include olefin sulfonates having about 10 to 
about 24 carbon atoms. In addition to the true alkene sulfonates and a proportion of 
hydroxy-alkanesulfonates, the olefin sulfonates can contain minor amounts of other materials, 
such as alkene disulfonates depending upon the reaction conditions, proportion of reactants, the 
nature of the starting olefins and impurities in the olefin stock and side reactions during the 
sulfonauon process. A non-limiting example of such an alpha-olefin sulfonate mixture is 
described in U.S. Patent 3,332,880. 

Another class of anionic detersive surfactants suitable for use in the compositions are the 
beta-alkyloxy alkane sulfonates. These surfactants conform to the formula I: 



OR* H 

R 1 - SCfjM 

H H 
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where R 1 is a straight chain alkyl group having from about 6 to about 20 carbon atoms, R> is a 
lower alkyl group having from about 1 to about 3 carbon atoms, preferably 1 carbon atom, and M 
is a water-soluble cation as described hereinbefore. 

Preferred anionic detersive surfactants for use in the compositions include ammonium 
lauryl sulfate, ammonium laureth sulfate, triethylamine lauryl sulfate, triethylamine laureth 
sulfate, triethanolamine lauryl sulfate, tri«hanolamine laureth sulfate, monoethanolamine lauryl 
sulfate, monoethanolamine laureth sulfate, methanolamine lauryl sulfate, diethanolamine- laureth 
sulfate, lauric monoglyceride sodium sulfate, sodium lauryl sulfate, sodium laureth sulfate 
potassium lauryl sulfate, potassium laureth sulfate, sodium lauryl sarcosinate, sodium lauroyi 
sarcosinate, lauryl sarcosine, cocoyl sarcosine, ammonium cocoyl sulfate, ammonium lauroyi 
sulfate, sodium cocoyl sulfate, sodium lauroyi sulfate, potassium cocoyl sulfate, potassium lauryl 
sulfate, triethanolamine lauryl sulfate, triethanolamine lauryl sulfate, monoethanolamine cocoyl 
sulfate, monoethanolamine lauryl sulfate, sodium tridecyl benzene sulfonate, sodium dodecyl 
benzene sulfonate, sodium cocoyl isethionate and combinations thereof. 

Suitable amphoteric or zwitterionic detersive surfactants for use in the composition 
herein include those which are known for use in hair care or other personal care cleansing. 
Concentration of such amphoteric detersive surfactants preferably ranges from about 0.5% to 
about 20%, preferably from about 1% to about 10%. Non-limiting examples of suitable 
zwmenonic or amphoteric surfactants are described in U.S. Pat Nos. 5,104,646 (Bolich Jr. et 
al.), 5,106,609 (Bolich Jr. et al.). 

Amphoteric detersive surfactants suitable for use in the composition are well known in 
the art, and include those surfactants broadly described as derivatives of aliphatic secondary and 
tertiary amines in which the aliphatic radical can be straight or branched chain and wherein one 
of the alrphatic substituents contains from about 8 to about 18 carbon atoms and one contains an 
anionic group such as carboxy, sulfonate, sulfate, phosphate, or phosphonate. Preferred 
amphoteric detersive surfactants for use in the present invention include cocoamphoacetate 
cocoamphodiacetate, lauroamphoacetate, lauroamphodiacetate, and mixtures thereof. 

Zw,tterionic detersive surfactants suitable for use in the compositions are well known in 
the art, and include those surfactants broadly described as derivatives of aliphatic quaternary 
animomurn, phosphonium. and sulfonic compel, ffi which the aliphatic radicals can be 
straight or branched chain, and wherein one of the ahphatic substituents contains from about 8 to 
about 18 carbon atoms and one contains an anionic group such as carboxy, sulfonate, sulfate, 
phosphate or phosphonate. Zwitterionics such as betaines are preferred. 



WO 03/101411 



6 



PO7US03/17556 



The compositions of the present invention may further comprise additional surfactants 
for use in combination with the anionic detersive surfactant component described hereinbefore. 
Suitable optional surfactants include nonionic and cationic surfactants. Any such surfactant 
known in the art for use in hair or personal care products may be used, provided that the optional 
additional surfactant is also chemically and physically compatible with the essential components 
of the composition, or does not otherwise unduly impair product performance, aesthetics or 
stability. The concentration of the optional additional surfactants in the composition may vary 
with the cleansing or lather performance desired, the optional surfactant selected, the desired 
product concentration, the presence of other components in the composition, and other factors 
well known in the art 

Non-limiting examples of other anionic, zwitterionic, amphoteric or optional additional 
surfactants suitable for use in the compositions are described in McCutcheon's, Emulsifiers and 
Detergents, 1989 Annual, published by M. C. Publishing Co., and U.S. Pat Nos. 3,929,678, 
2,658,072; 2,43S,091; 2,528,378. 
EL Silicone 

The hair conditioning shampoo composition of the present invention further includes a 
silicone. In one embodiment, the silicone component is made up of an amino functional ized 
silicone (* 4 aminosilicone ,f ). In another embodiment, the silicone component is a combination of 
aminosilicone and non-amino-functionalized silicone (i.e., a silicone which contains no amine 
functional groups; herein "NAFS"). In such an embodiment, the aminosilicone and NAPS 
preferably form emulsion drops or particles containing a blend of aminosilicone and NAPS. 

Preferably the silicones used in the present invention have a particle size of less than 
about 50^l Embodiments having a silicone particle size of less than about 5\i preferably further 
include a deposition aid Examples of preferred deposition aids are discussed in more detail, 
below. Hair shampoo conditioning composition embodiments employing silicones having a 
particle size of from about 5ji to about 50ft preferably do not include a depostion aid. 

Particle size may be measured by means of a laser light scattering technique, using a 
Horiba model LA-910 Laser Scattering Particle Size Distribution Analyzer (Horiba Instruments, 
Inc.; Irivine, California, USA). 

Tbr viscosity of silicones discussed herein is measured at 25 3 C. 

A. Aminosilicone 

Herein "aminosilicone" means any amine functionalized silicone; i.e., a silicone 
containing at least one primary amine, secondary amine, tertiary amine, or a quaternary 
ammonium group. Preferred amin ©silicones will typically have less than about 0.5% nitrogen by 
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weight of the ammosilicone, more preferably less than about 0.2%, more preferably still less 
than about 0. 10%. Higher levels of nitrogen (amine functional groups) in the arninosilicone tend 
to result in both less friction reduction and very low deposition of the ammosilicone to the hair, 
and consequently, minimal to no conditioning benefit from the ammosilicone component. 

In a preferred embodiment, the arninosilicone has a viscosity of from about l,000cs to 
about l.OOO.OOOcs, more preferably 2,000cs to 600,000cs, more preferably from about 4 OOOcs to 
about 400,000cs. The viscosity of the arninosilicone is more critical in embodiments which 
contam the arninosilicone as the only silicone component However, in embodiments that 
contarn arninosilicone in combination with a NAFS, the viscosity of the arninosilicone 
component becomes less critical when the arninosilicone makes up the minority of the total 
S .hcone in such a multi-silicone containing embodiment Aminosilicones may be graft or 
terrrunal. Preferred graft arninosilicones have viscosities of from about 1,000 to about 50 OOOcs 
more preferably from about 5,000 to about 30,000cs, still more preferably from about 10*00 to 
about 25.000CS. Preferred terminal aminosilicones have viscosities of from about 1,000 to about 
l,000,000cs, more preferably from about 50,000 to about 500,000cs, still more preferably from 
about 100,000 to about 300,000cs. 

Example preferred arrdnosihcones for use in embodiments of the subject invention 
include but are not limited to, those which conform to the general fonnula (TJ): 

(R.XGj.-Si^-OSiGiM-OSiGbOl^^^SiG^ai,). 
wherem G is hydrogen, phenyl, hydroxy, or C.-C, alky], preferably methyl; a is 0 or an mtcgcr 
Ifcvmg a value from 1 to 3, preferably 1; b is 0, 1 or 2, preferably 1; n is a number from 10 to 
1.999, preferably from 49 to 500; m is an integer from 0 to 2,000, preferably from 0 to 10- the 
sum of n and » is a number from 100 to 2,000, preferably from 400 to 1800; R, is a monovalent 
rad,ca! cxmfonning to the general formula C^L, wherein q is an integer having a value from 2 
to 8 and L is selected from the following groups: -N(R 2 )CH 2 -CH 2 -N(R 2 ) 2 ; -N^; -N^- 
-N^XM^NR^a ; whemn Rj is hydrogen, phenyl, benzyl, or a saturated hydrocarbon 
rachcal, preferably an alkyl radical from about C, to about Cj0 , and A~ is a halide ion. 

A preferred arninosilicone corresponding to fonnula (II) has m=0,a=l, q=3, rr-1600 and 
Lis-N(CH,), 

CVher ammosilicot.e poryrners which rn-y be used in the compositions of the present 
invention are represented by the general formula (HI): 
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Rb-fe-CHOH — CH2-NlR 3 )3Q" 



(R?)3Si 




Sh- O — Si— O— S\(R% 



wherein R 3 is a monovalent hydrocarbon radical from d to C| 8 , preferably ah alkyl or alkenyl 
radical, such as methyl; R4 is a hydrocarbon radical, preferably a C } to C l8 alkylene radical or a 
C10 to C 18 alkyleneoxy radical, more preferably a C, to C 8 alkyleneoxy radical; Q is a halide ion, 
preferably chloride; r is an average statistical value from 2 to 20, preferably from 2 to 8; s is an 
average statistical value from 20 to 200, preferably from 20 to 50. A preferred polymer of this 
class is known as UCARE SILICONE ALE 56™, available frum Union Carbide. 
B. Non-amino-functionalized Silicone (NAFS) 

In embodiments containing NAFS, the weight ratio of aminosilicone to NAFS is 
preferably from about 1:2 to about 1:99.9, more preferably from about 1:5 to about 1:99, more 
preferably 5:95. Preferably the NAFS has a viscosity of at least about 10,000cs, more preferably 
from about 60,000cs to about 2,000,000cs more preferably from about 100,000cs to about 
500,000cs. 

The NAFS component may comprise volatile NAFS, non-volatile NAFS, or 
combinations thereof. Preferred are non-volatile NAFS. If volatile NAFS are present, it will 
typically be incidental to their use as a solvent or carrier for commercially available forms of 
non-volatile NAFS materials ingredients, such as NAFS gums and resins. The NAFS may 
comprise a silicone fluid conditioning agent and may also comprise other ingredients, such as a 
NAFS resin to improve silicone fluid deposition efficiency or enhance glossiness of the hair. 

The concentration of NAFS typically ranges from about 0.01% to about 10%, preferably 
from about 0.1% to about 8%, more preferably from about 0.1% to about 5%, more preferably 
from about 02% to about 3%. Non-limiting examples of suitable NAFS, and optional 
suspending agents for the silicone, are described in U.S. Reissue Pat No. 34,584, U.S. Pat No. 
5, 104,646, and U.S. Pat No. 5,106,609. 

Background material on silicones including sections discussing silicone fluids, gums, and 
resins, as well as manufacture of silicones, are found in Encyclopedia of Polymer Science and 
Engineering, vol. 15, 2d ed., pp 204-308, John Wiley & Sons, Inc. (1989). 
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Embody c„n.aini.g , blaid of aia0 ^ am ^ NAFS rmUe ^ ^ 
mcludmg unproved deposition of to silicone component md ^ ^ 

cordons coo^g NAFS as d. sol. silicone component Addition, as anunosihcones 
are morally more expensive a*, m(m NAFS, conations ctm.aining both matins ^ 
generally be , ess expensive ftan .hose on]y „ ^ ^ 

ye. still prov.de improved hair optioning versus corrections chaining NAFS as the sol. 
silicone component 

1. NAFS Oils 

NAFS fluids includeNAFS oils, which are flowable sihcone materials having a viscosi* 
« measured a, 25-C, ,ess .ban 1,000.000 cs, preferably from a*ut 5 cs to abou, 1,000,000 cs' 
more preferably ft™ abou. 100 cs to about 600,000 cs. Suitable NAFS oils for use in .he' 

polyaMary, sdoxanes, polyene, siloxane copolymers, and mixnues thereof. Other insoluble 
non-volatile NAFS fluids having hair conditioning properties may also be used 

NAFS oils include polyaHy, or polvuy, sitaou.es which inform to fte following 
Formula (TV): 6 

1 | I R 



-8 R 

A 



where* R is aliptaic, preferab,y alky, or .toy,, or ary], R can be substitotod or unsubsutined 
and x is an intoger from , to abou. 8.000. Suitable R groups for use in the compositions of me 
presen. mvention include, but are no. limited to: .fcoxy. aryloxy. alkybryl. a^ 
alkammo. and eto-substiu.^ hydroxyl-subsdtu tt d, and halogen-subsume aliphatic and aryi 
groups. Sui^eRgroups^^udeeationic^^^^^^^ 

Preferred aHy! ^ .toy, mbaiaaM areCi toC, .Ikyls and .toy* more prefer*,,, 
from C, to C. more preferaWy from C, to Cj. The aliphatic portions of omer alley,, .toy,. „ 
a^nuining groups (such as arioxy, .u^,, ^ 
ctons. and arc prefer^ 5™ C, to C,. more prefer** from Ci to Q, even more preferab,y 
from C, to C» more preferably from C, to C As discussed above, the R substitoents can also 
comain amino frmctionalities (e.g. ^ whic „ M ^ ^ 

.enury amines or ou.ti.nary armnomura These include mono-, di- and «- a*y,.min„ „„, 
alitoxyamino groups, wherein me riiphatic portion chain tagti, is prefer^ as described herein 
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2. NATS Gums 

Other NAFS fluids suitable for use in the compositions of the present invention are the 
insoluble NAFS gums. These gums are polyorganosiloxane materials having a viscosity, as 
measured at 25°C, of greater than or equal to 1,000,000 cs. NAFS gums are described in U.S. 
Pat No. 4,152,416; Noll and Walter, Chemistry and Technology of Silicones, New York: 
Academic Press (1968); and in General Electric Silicone Rubber Product Data Sheets SE 30, SE 
33, SE 54 and SE 76. Specific non-limiting examples of NAFS gums for use in the compositions 
of the present invention include polydimethylsiloxane, (polydimethylsiloxane) (methylvinyl- 
siloxane) copolymer, polydimethylsiloxane) (diphenyl siloxane)(methylvinylsiloxane) 
copolymer and mixtures thereof. 

3, High Refractive Index NAFS 

Other non-volatile, insoluble NAFS that are suitable for use in the compositions of the 
present invention are those known as "high refractive index silicones " having a refractive index 
of at least about 1.46, preferably at least about 1.48, more preferably at least about 1.52, more 
preferably at least about 1.55. The refractive index of the polysiloxane fluid will generally be 
less than about 1.70, typically less than about 1.60. In this context, polysiloxane "fluid" includes 
oils as well as gums. 

The high refractive index polysiloxane fluid includes those represented by general 
Formula (IV) above, as well as cyclic polysiloxanes such as those represented by Formula (V) 
below: 



wherein R is as defined above, and n is a number from about 3 to about 7, preferably from about 
3 to about 5. 

The high refractive index polysiloxane fluids contain an amount of aryl-containing R 
substituents sufficient to increase the refractive index to the desired level, which is described 
herein. Additionally, R and n must be selected so that the material is non-volatile. 

Aryl-containing substituents include those which contain alicyclic and heterocyclic five 
and six member aryl rings and those which contain fused five or six member rings. The aryl 
rings themselves can be substituted or unsubstituted 

Generally, the high refractive index polysiloxane fluids will have a degree of 
aryl-containing substituents of at least about 15%, preferably at least about 20%, more preferably 



R 




n 



R 
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a. leas, abou, 25%, even more preferably „ least ^ ^ ^ ^ ^ ^ ^ 

Typically, me degree of ary, subsutirtion ^ h lBS ^ abou[ ^ ^ gmOT]iy ^ 
about 85%, preferably fen,, about 55% to about 80%. 

Preferred high refractive ^ ^ ^ a ^ ^ 

phenyl derivative substituents (more preferably phenyl), with afcy, substituents, fata ^ 
Htf (more preferably methy,), hydroxy, „ r C ,.c ^ .r.^^ 
eachR andR independently is a C.-C, alkyl. alkenyl, md /or alkoxy). 

^M>refactive index NAFS are used in tfcc^^ 
utey are preferably ^ „ ^ ^ , ^ ^ „ , ^ ^ ^ § ^ 

■o re*ice the surface tension by a sufficient to enhance spreading and thereby enha.ce 

•he glossmess (subsequent to drying) of lair treaed with the 

NAFS fluids suitable for Use in the compositions of the present invention are disclosed in 

I »4 » ' 826 f ' US ^ 3 '' 64 ' 500 ' °* ^ N °- W - 837 ' *** ^ No. 

849,433, and Silicon Compounds, Petrarch Systems, he. (1984). 

4. NAFS Resins 

NAFS resins may be included in the compositions of the present invention. These resins 
are highly cross-linked polymenc suo^e sysfcms. The cross-linking is introduced mrough the 
mention of function* and tetia^tiona, siun.es with mononmetional or difunctiond or 
both, silanes during manufacture of the NAFS resin. 

NATS material, and NAFS resins in prtcuto, can convenientiy be identified acconKng 
■o a shorthand nomenclature ^ h»™ , those of ordinary skiU in the art as "MDTQ" 

Under *■ te NAFS - —rding n, presence of various 

s,We monomer units which mate up the NAFS . Briefly, the symbol M denotes the 
motional unit (CHASiO^ D deno** the duWtiona, unit (CH^iO; T denotes the 
miction., unit (OySiO,.,; and Q denotes the quadra- or tetra-functional unit Sift. Primes 
of the^it symbols (e.g. M'. D . T. and Q, deno^ substituents other man mcmyl. and must be 
specifically defined for each occurrence. 

Preferred NAFS resins for use in the expositions of the present invention include, bu, 
are no, hroited ti. MQ. MT. MTQ, MDT and MDTQ. resins. Memy, is a preferred NAFS 
TT.^Z"* S " iconc Ttsms *" M Q "Kins, wherein the M:Q rati, is Iron. 

!l 1 » *" 1 * 1 * - * weigh, of the NAFS resin is from about 

1000 to about 1 0,000. 

Tie -eight ratio of the non-volatile NAFS fluid, having refractive index below ,.46. to 
«he NAFS resu, component, when usod. is prefer*,, from aiou, 4 :1 to rtou, 400:., mm. 
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preferably from about 9:1 to about 200:1, more preferably from about 19:1 to about 100:1, 
particularly when the NAFS fluid component is a polydimethylsiloxane fluid or a mixture of 
polydimethylsiloxane fluid and polydimethylsiloxane gum as described herein. Insofar as the 
silicone resin forms a part of the same phase in the compositions hereof as the silicone fluid, i.e. 
the conditioning active, the sum of the fluid and resin should be included in determining the level 
of NAFS conditioning agent in the composition. 

III. Aqueous Carrier 

Preferred embodiments of the present invention are in die form of pourable liquids 
(under ambient conditions). Such compositions will therefore typically comprise an aqueous 
carrier, which is present at a level of from about 20% to about 95%, more preferably from about 
60% to about 85%. The aqueous carrier may comprise water, or a miscible mixture of water and 
organic solvent, but preferably comprises water with minimal or no significant concentrations of 
organic solvent, except as otherwise incidentally incorporated into the composition as minor 
ingredients of other essential or optional components. 

IV. Deposition Aid 

In an embodiment of the present invention, the conditioning shampoo composition 
further includes a deposition aid. Herein, "deposition aid** means an agent which enhances 
deposition of the silicone component from the conditioning shampoo composition onto the 
intended site during use, i.e., the hair and/or scalp. Preferred embodiments include from about 
0.01 to about 10% deposition aid, more preferably, more preferably from about 0.1 to about 2 %. 

The deposition aid is preferably a cationic polymer. Preferred hair conditioning 
shampoo composition embodiments preferably have from 0.05% to about 3% cationic polymer, 
more preferably from about 0.075% to about 2.0%, more preferably from about 0.1% to about 
1 .0%. Preferred cationic polymers will have cationic charge densities of at least about 0.9 
meq/gm, preferably at least about 12 meq/gm, more preferably at least about 1.5 meq/gm, but 
also preferably less than about 7 meq/gm, more preferably less than about 5 meq/gm, at the pH of 
intended use of the composition, which pH will generally range from about pH 3 to about pH 9, 
preferably between about pH 4 and about pH 8. Herein, "cationic charge density" of a polymer 
refers to the ratio of the number of positive charges on the polymer to the molecular weight of 
the polymer. The average mokcular weight of such suitable cationic polymers will generally be 
between about 10,000 and 10 million, preferably between about 50,000 and about 5 million, 
more preferably between about 100,000 and about 3 million. 

Suitable cationic polymers for use in the compositions of the present invention contain 
cationic nitrogen-containing moieties such as quaternary ammonium or cationic protonated amino 
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*e cordon, and so long as tbe „ ^ md > 

^e*en Ml convene. of fc or * no, ^ ^ ^ ^ 

(eg., cblonde, fiuonde, bromide, iodide), sulfite and methylsuUat. 

"^^"ofsuohpo^^d^^ciFACOsmcdcbgredien, 
Dictionary, 3rd edition, edited bv Est™ r-™u j „ ngreaiem 

. tea oy Estrm, Cradey, ttd HaynB _ ^ Cosmetic, Toiletry and 
Fragnmce Association, Inc., Washings D .C. (1982)). . touetry, and 

NMW*, attics of suM* canonic po 1)meri , f 

SuiBbte "** »«-■* — »d onate^ an^mWmonome*, for inclusion 
- of the conation herein, include viny, impounds substituted"* 

^Urnrnoanty, n^., ^ * ^ 

^loxyaiky, d*„, o^ ^ 

ammonium monomers havmc evelie «.iw quaternary 
, mi , ,. A g ^ Ch ° Cah0niC "^g^ontainmg nngs such as pyndmmm. 

Wythec^c F (t ! ' ChlMideS * ,0(rcferodtoto ' ,K > 

cotZL, of , ^, ^ AM ° Ci " i0n - " CTFA "' K Mw«»lt> 

Jusny by CTFA a* Polygon,,.); Conic diliy! ouate^ry anunoW^tainm* 
poiymera, tr^udmg, for e^e.din^ldial*^,, cUoiHe bou^H^s 

a^annde and Cdo.de <referr«d to in the uZTb, 

Po « and roiyona^nn, 7. respect,^,; 

" 7 ™ ^ ^ *" c^de (referZ 11 

—7 by OTA as ^ ^ ^ * » * 
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dimethyldiallylammonium chloride and acrylamide (referred to in the industry by CTFA as 
Polyquaternium 39), and terpolymers of acrylic acid with methacrylamidopropyl 
trimethylamrnonium chloride and methylacryiate (referred to in the industry by CTFA as 
Polyquaternium 47). Preferred cationic substituted monomers are the cationic substituted 
dialkylaminoalkyl acrylamides, dialkylaminoalkyl methacrylamides, and combinations thereof. 
These preferred monomers conform the to the formula VI: 

R3 



R2- N ♦ - R4 

I 

(CH2)n 
I 

NH 



C«0 

I 

•[-CH2-C-]- 
R1 

wherein R 1 is hydrogen, methyl or ethyl; each of R 2 , R 3 and R 4 are independently hydrogen or a 
short chain alkyl having from about 1 to about 8 carbon atoms, preferably from about 1 to about 5 
carbon atoms, more preferably from about 1 to about 2 carbon atoms; n is an integer having a 
value of from about 1 to about 8, preferably from about 1 to about 4; and X is a counterion. The 
nitrogen attached to R 2 , R 3 and R 4 may be a protonated amine (primary, secondary or tertiary), 
but is preferably a quaternary ammonium wherein each of R 2 , R 3 and R 4 are alkyl groups a non 
limiting example of which is polymethyacTylamidopropyl trimoniurn chloride, available under the 
trade name Polycare 133, from Rhone-Poulenc, Cranberry, NJ., U.SA. Also preferred are 
copolymers of this cationic monomer with nonionic monomers such that the cationic charge 
density of the copolymer remains in the range specified above. 

Other suitable cationic polymers for use in the composition include polysaccharide 
polymers, such as cationic cellulose derivatives and cationic starch derivatives. Suitable cationic 
polysaccharide polymers include those which conform to the formula VII: 

R 1 

A— O (n— flr-R 3 *) 

A 2 

wherein A is an anhydroglucose residual group, such as a starch or cellulose anhydroglucose 
residual; R is an alkylene oxyalkylene, polyoxyalkylene, or hydroxyalkylene group, or 
combination thereof; R\ R 2 , and R J independently are alkyl. aryi, alkylaryi, arylalkyl, 
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.Ikoxyalkyt, or allcoxyatyl w ^ ^ ^ ^ ^ jg ^ ^ ^ 

total number of carbon atoms for «ch raSonic ^ (je fc m rf ^ ^ ^ r , rJ 

•nd ^preferably being about 20 o, less; and X is at, anionic counter™ a, described in 

hereinbefore. 

Preferred cationic cellulose polymers are salts of hydroxyethyl MU ^ose reacted with 
W .ionium subsn:^ epo^, refemd „ fc ^ ^ as Po,y,u.teroi„m 

.0 and avatlable Son, Amerchol Corp. (Edison, New Jmev , USA) m ^ ^ 

" n " ° f P ° I,MnS - °*- *»« of cationic ceUulose includes the polymeric 

Mr ammonium salts of hydroxy, cellulose reacted with fcury, dimemy, amn»miun, 

» ^ «™) as Po,v^ternium 24. Tuese materials 

are avatlable from Amerchol Corp. under me tnutauune PolymerLM-200 

Other suiuble cationic polymers include canonic guar gum derivatives, such as guar 
hydroxypropyln^nonium chtoride, specific of whic „ ^ fc 

_i.„y .v^te fam ^ fc n ^ ^ 

~*» from Aoudon o!Haa ^ ^ ^ ^ ^ ' 

quatenuay mtroger^ontemmg cellulose ethers, some examples of which are described in U S 

guar and sterch, some e»mp,es of whtch are described in U.S. Pat. No. Ms**,, when used,' 
*e cationic polymers herein are either soluble in the composition or are s„,ub,e in a comZ 
coacervate phase in the cordon formed by me cationic po,ymer md ^ ^ ^ 

of the catiomc polymer ean aUo be formed with other charged materials in the composition. 

utihzed u> .dentify whether a eo.erv.te ph«e has formed. Such c^cervate phase will be 
■dennfiab e as an addition* emulsified ptase in the composition, ne use of dyes c« aid m 
mstingu^ung the co^,* p _ ^ ^ ^ ^ ^ ^ 

Other IngreHiAiif* 

Cemin etobodiments of me h* condemning soanpoo conation of the present 
mvention may mrmer inc,ude one or more option, components know* f M use „ hai, c^ 

Product stehtl.^, .osmetics or performance. Individual concentrations of such opZ 
components may range from about 0.001% to about 10%. 
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Non-limiting examples of optional components for use in the composition include 
dispersed particles, cationic polymers, other conditioning agents (hydrocarbon oils, fatty esters, 
other silicones), anti dandruff agents, suspending agents, viscosity modifiers, dyes, nonvolatile 
solvents or diluents (water soluble and insoluble), pearlescent aids, foam boosters, additional 
surfactants or nonionic cosurfactants, pediculocides, pH adjusting agents, perfumes, 
preservatives, chelants, proteins, skin active agents, sunscreens, UV absorbers, and vitamins. 

A. Dispersed Particles 

The compositions of the present invention may include dispersed particles. In the 
compositions of the present invention, it is preferable to incorporate at least 0.025% by weight of 
the dispersed particles, more preferably at least 0.05%, still more preferably at least 0.1%, even 
more preferably at least 025%, and yet more preferably at least 0.5% by weight of the dispersed 
particles. In the compositions of the present invention, it is preferable to incorporate no more 
than about 20% by weight of the dispersed particles, more preferably no more than about 10%, 
still more preferably no more than 5%, even more preferably no more than 3%, and yet more 
preferably no more than 2% by weight of the dispersed particles. 

B. Nonionic Polymers 

Polyalkylene glycols having a molecular weight of more than about 1000 are useful 
herein. Useful are those having the following general formula VIQ: 

H(OCH 2 CH)^-OH 

I 95 

R 

wherein R 95 is selected from the group consisting of H, methyl, and mixtures thereof. 
Polyethylene glycol polymers useful herein are PEG-2M (also known as Polyox WSR® N-10, 
which is available from Union Carbide and as PEG-2,000); PEG-5M (also known as Polyox 
WSR* N-35 and Polyox WSR* N-80, available from Union Carbide and as PEG-5,000 and 
Polyethylene Glycol 300,000); PEG-7M (also known as Polyox WSR* N-750 available from 
Union Caibide); PEG-9M (also known as Polyox WSR* N-3333 available from Union Carbide); 
and PEG-14 M (also known as Polyox WSR e N-3000 available from Union Carbide). 

C. Other Conditioning agents 

Conditioning agents include any nrx-rial which is used to give a particular conditioning 
benefit to hair and/or skin. In hair treatment compositions, suitable conditioning agents are those 
which deliver one or more benefits relating to shine, softness, combability, antistatic properties, 
wet-handling, damage, manageability, body, and greasiness. Conditioning agents (in addition to 
the aminosihcones and NAFS described above) useful in the compositions of the present 
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invention typically comprise a water insoluble, water dispersible, non-volatile, liquid that forms 
emulsified, liquid particles. Suitable conditioning agents for use in me composition are those 
conditioning agents characterized generally as organic conditioning oils (e.g., hydrocarbon oils 
polyolefins, and fatty esters), or those conditioning agents which otherwise form liquid, 
dispersed particles in the aqueous surfactant matrix herein. Such auditioning agents should be 
phyacally and chemically compatible with the essential components of the composition, and 
should not otherwise unduly impair product stability, aesthetics or performance. 

The concentration of such other conditioning agent in the composition should be 
suffice to provide the desired conditioning benefits, and as will be apparent to one of ordinary 
stall m the art Such concentration can vary with the conditioning agent, the conditioning 
performance desired, the average size of the conditioning agent particles, the type and 
concentration of other components/and other like factors. 

1- Organic Co nditioning Oils 

The conditioning component of the compositions of the present invention may also 
comprise from about 0.05% to about 3%, preferably from about 0.08% to about 1 5% more 
preferably from about 0.1% to about 1%, 0 f at least one organic conditioning oil as the 
condoning agent, either alone or in combination with other conditioning agents, such as the 
silicones (described herein). 

*• Hydrocarbon n»c 

Suitable organic conditioning oils for use as conditioning agents in the compositions of 
the present invention include, but are not limited to, hydrocarbon oils having at least about 10 
carbon atoms, such as cyclic hydrocarbons, straight chain aliphatic hydrocarbons (saturated or 
unsaturated), and branched chain aliphatic hydrocarbons (saturated or unsaturated), including 
polymers and mixtures thereof. Straight cham hydrocarbon oils preferably are from about C 12 to 
about C„. Branched chain hydrocarbon oik, including hydrocarbon polymers, typically will 
contain more than 19 carbon atoms. 

Specific non-Iumtmg examples of these hydrocarbon oils include paraffin oil, mineral 
o»l, saturated and unsaturated dodecane, saturated and unsaturated tridecane, saturated and 
unsaturated tetradecane. saturated and unsaturated pentadecane, saturated and unsaturated 
h^ecane, polybutene, polydecene, and mixtures thereof. Branched^ isomers of these ' 
compounds, as well as of higher chain length hydrocarbons, can also be used, examples of which 
mclude highly branched, saturated or unsaturated, alkanes such as the pennethyl-substituted 
isomers, e.g., the permethyl-substituted isomers of hexadecane and eicosane, such as 2, 2, 4, 4, 6 
6. 8, S^myl-l^thylundecane and 2, 2, 4, 4, 6, o^thyl-8-methymonane, avauable from 
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Permethyl Corporation. Hydrocarbon polymers such as polybutene and polydecene. 1 A preferred 
hydrocarbon polymer is polybutene, such as the copolymer of isobutylene and butene. A 
commercially available material of this type is L-14 polybutene from Amoco Chemical 
Corporation. The concentration of such hydrocarbon oils in the composition preferably range 
from about 0.05% to about 20%, more preferably from about 0.08% to about 1.5%, and even 
more preferably from about 0.1% to about 1%. 
b. Polvolefins 

Organic conditioning oils for use in the compositions of the present invention can also 
include liquid polyolefins, more preferably liquid poly-a-olefins, more preferably hydrogenated 
liquid poly-a-olefins. Polyolefins for use herein are prepared by polymerization of C 4 to about 
C u olefenic monomers, preferably from about Q to about Cu- 

Non-limiting examples of olefenic monomers for use in preparing the polyolefin liquids 
herein include ethylene, propylene, 1 -butene, 1-pentene, 1-hexene, 1-octene, 1-decene, 1- 
dodecene, 1-tetradecene, branched chain isomers such as 4-methyl- 1-pentene, and mixtures 
thereof. Also suitable for preparing the polyolefin liquids are olefin-containing refinery 
feedstocks or effluents. Preferred hydrogenated a-olefin monomers include, but are not limited 
to: 1-hexene to 1-hexadecenes, 1-octene to 1-tetradecene, and mixtures thereof. 

c Fatty Esters 

Other suitable organic conditioning oils for use as the conditioning agent in the 
compositions of the present invention include, but are not limited to, fatty esters having at least 
10 carbon atoms. These fatty esters include esters with hydrocarbyl chains derived from fatty 
acids or alcohols (e.g. mono-esters, polyhydric alcohol esters, and di- and tri-carboxylic acid 
esters). The hydrocarbyl radicals of the fatty esters hereof may include or have covalently 
bonded thereto other compatible functionalities, such as amides and alkoxy moieties (e.g., ethoxy 
or ether linkages, etc.). 

Specific examples of preferred fatty esters include, but are not limited to: isopropyl 
isostearate, hexyl laurate, isohexyl laurate, isohexyl palmitate, isopropyl palmitate, decyl oleate, 
isodecyl oleate, hexadecyl stearate, decyl stearate, isopropyl isostearate, dihexyldecyl adipate, 
lauryl lactate, myristyl lactate, cetyl lactase, oleyl stearate, oleyl oleate, oleyl mjTisiate, lauryl 
acetate, cetyl propionate, and oleyl udipate. 

Other fatty esters suitable for use in the compositions of the present invention are mono- 
carboxylic acid esters of the general formula R'COOR, wherein R* and R arc alkyl or alkenyl 
radicals, and the sum of carbon atoms in R' and R is at least 10, preferably at least 22. 
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and « Z ^ " corapMifa,s ° f "* »— ta-ta - * 

- «n,*y, and alfceny, esters of carboxylic acids, mch as esters of C4 to Cg dicarboxyuc acids 

^ ^ C ' * * " «* *— -4 -d ample acid. 

Spec* non-lumting examples of d, and ti, a^l and attenyl esters of carboxylic acil inchi 

^ety.s^o^u.diisopropyladpate.a^^cinate 

Know. Ca ", ttT" " M " ° f ^ «— - «- 

Wn . po>yhydnc alcoho, esters. Such polyhydric al M ho, esters include afcylene gj 

«- polyethy lene g,y M , ..one- and di-(atiy acid esters, propylene ^ _ ^ £ 

etl'l , ' *- «» — ■ 

edited ^ ^ ^ ^ ^ 

°u*lene g^yco, dtstearate, polyoxyetbylene polyol fany Kld ester, ^ &tty ^ ^ ^ 
polyoxyethylenesoroitan fatty acid estets. 

Still other fatiy esters suitable for us. m the compositions of me present invention are 
glycendes, mcluding, but not United a mono- di m H « , , 

- ' to-Slycendes, preferably di- and tri- 

glycendes, more preferably tridv™*ri/W c 

„.„ , "nfycendes. For use m the compositions described herein, the 

Siyccndes are prefer me ^ m ,. md ^ rf - ^ 

-* « Q. » * carboxyhe acids. A v*,ety „f _ ^ of ^ _ ^ 

!™ Tit; " ,d * -* - — *— - * — * «^ 

Synthetic o.ls mclude. on, are no. limited * « ^ md ^ ^ ^ 

Omer fatiy ester, suitable for use rn «. conditions of me present invention are water 

insoluble synthetic fatty esters w ™.r , t . te 

^ 7" «y esters. Some preferred synthetic esters conform to the general Formula 

O 

R' — C- 

'1 ' C ' 10 ^ "* *-* *>•>*» « W»« roup. preferaMy a 
havrng a «,ue from 2 to «. prefe^y 3; „d V , an Jk y t attxny,, hydroxy or *Z 

3 » abou.,4 ^rbon at^o^^ synthetic es^rs conform ti, me geneml Formula (X,- 
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n 

wherein R 2 is a C 8 to Ci 0 alkyl, alkenyl, hydroxyalkyl or hydroxyalkenyl group; preferably a 
saturated alkyl group, more preferably a saturated, linear, alkyl group; n and Y are as defined 
above in Formula (X). 

Specific non-limiting examples of suitable synthetic fatty esters for use in the 
compositions of the present invention include: P-43 (Cg-C| 0 triester of trimethylolpropane), 
MCP-684 (tetraester of 3,3 diethanol-1,5 pentadiol), MCP 121 ((VQo diester of adipic acid), all 
of which are available from Mobil Chemical Company. 

d. Additional Conditioning Agents 

Also suitable for use in the compositions herein are the conditioning agents described by 
the Procter & Gamble Company in U.S. Pat Nos. 5,674,478, and 5,750,122. Also suitable for use 
herein are those conditioning agents described in U.S. Pat. Nos. 4,529,586 (Clairol), 4,507,280 
(Clairol), 4,663,158 (Clairol), 4,197,865 (L'Oreal), 4,217, 914 (L'Oreal), 4,381,919 (L'Oreal), 
and 4,422, 853 (L'Oreal). 

D. Anti-dandruff Actives 

The compositions of the present invention may also contain an anti-dandruff agent 
Suitable, non-limiting examples of anti-dandruff particulates include: pyridinethione salts, azoles, 
selenium sulfide, particulate sulfur, and mixtures thereof. Preferred are pyridinethione salts. 
Such anti-dandruff particulate should be physically and chemically compatible with the essential 
components of the composition, and should not otherwise unduly impair product stability, 
aesthetics or performance. 

1. Pyridinethione salts 

Pyridinethione anti-dandruff particulates, especially 1 -hydroxy-2-pyridmethione salts, are 
highly preferred particulate anti-dandruff agents for use in compositions of the present invention. 
The concentration of pyridinethione anti-dandruff particulate typically ranges from about 0.1% to 
about 4%, by weight of the composition, preferably from about 0.1% to about 3%, more 
preferably from about 0.3% to about 2%. Preferred pyridinethione salts include those formed 
from heavy metaL* such as zinc, tin, cadmium, magnesium, aluminum and zirconium, preferably 
zinc, more preferably the zinc salt of 1 -hydroxy-2 -pyridinethione (known as "zinc 
pyridinethione" or M ZPT*), more preferably 1 -hydroxy-2 -pyridinethione salts in platelet particle 
form, wherein the particles have an average size of up to about 20^ preferably up to about S\l, 
more preferably up to about 2.5p- Salts formed from other cations, such as sodium, may also be 
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"* ****** -M-M «. are described, for example, fa U.S. Pat No 
2,809,97,; US. Pat No. 3,236,733; US. Pat No. 3,753,196; US. Pat No. 3,761,4,8; „ g Pa t 
No. 4,345,080; U.S. Pat No. 4,323.683; US. Pat No. 4,379,753; and US. Pat No. 4,470 982 „ 
. coated that when ZPT is used as the particulate in the corr^ositious herein 

tat the growth or re-grow* of ha* may be stimulated or regulated, or both, or that hair loss may 
be reduced or inhibited, or that hair may appear thicker or fuller. 
2 - Other Anti- microhial AcHvac 

In addition to the anti^drutTactive selected from polyvalent metal salts of pyrithione 
the present invention may further comprise one or more anti-fimgal or anti-microbia, actives fa 
addmon „> a- mera, pV rithione „,, ^ ^ ^ ^ ^ ^ 

-Mr. whitfield-s ointment casters ^ aIumnum chtoide> ^ ^ ' 
(ptroctone olamine), ciclopiro* otamrae , ^ ^ ^ ^ ^ 

Permanganate, selenium sulphide, sodium thiosulfate, propylene glycol, oil of bitter orange urea 
preparations, griseoful™, 8-Hydro^lfa, ci.oa.uuH,,, miobendazo.e, thiocarbamates 
taloprogm, polyenes, hydroxypyridone, morpholfae, benZy.am.ne, aByUrnfaes (such « 
terbtnafinc), tea tree .0, clove letf oil. coriander, pahnarosa, berberine, thyme .ed, cinnamon oil 
cruumuc aldehyde, citronellic acid, Wnobtol. icnthyo, p*, Sensiva SC50, Elestab HP-lOo' 
«ela,c and, lyticase. iodopropynyl buryleaWre (TPBC). isothiazdinones sw* as octyi 
■sothrazahnone and .zoles, and combination, „w. ^.^^ ^ 

itraconazole, ketoconazole, selenium sulphide and coal tar. 
a. Azoles 

Azole antiHmcrobuds include rrnioazoles such as benzimidazole, benzothiazol. 
b,Wo,e, butaco^zol, nitrate, climb^ole, clotnmazole, croconazole, eberconazole' 
econazote, elubtol, fenticonazole. fluconazole, flutimazo,,, isoco^zole, keBconazo,/ 
lanoc^azolc, metionidazole. miconazole, neticonazole. om«*nazol.. oxicotuzole nitrate' 
scrucorazole. stucmazole nitrate. tiocor*zo,e. thiazole. and triazoles such as terc-mazole and" 
■traconazole, and combinations thereof. When present fa the composition. azoic anti- 
nucrobtal active is included in a, .mount ^ aboul 0 0 , % „, ^ J% ^ ^ 
about 0,1% u, about 3V.. and more preferably from about 0.3% to about 2%, by weigh. „, the 
corrawsition. Especially preferred herein i< ketoconazole. 
b. Selenium Snlflrf* 

Selenium sulfide is a particulate antinfcndruff agent suitable for use in the anti-microbial 
conations of the present invention, effective concentrations of which range from about 0 1% 
to about 4%, by weight of the conation, preferably from about 03%. to about 2 5% more 
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preferably from about 0.5% to about 1.5%. Selenium sulfide is generally regarded as a 
compound having one mole of selenium and two moles of sulfur, although it may also be a cyclic 
structure that conforms to the general formula SexSy, wherein x + y = 8. Average particle 
diameters for the selenium sulfide are typically less than 15|im, as measured by forward laser 
light scattering device (e.g. Malvern 3600 instrument), preferably less than 10 pm. Selenium 
sulfide compounds are described, for example, in U.S. Pat No. 2,694,668; U.S. Pat. No. 
3,152,046; U.S. Pat No. 4,089,945; and U.S. Pat No. 4,885,107. 
c. Sulfur 

Sulfur may also be used as a particulate anti-microbial/anti-dandruff agent in the anti- 
microbial compositions of the present invention. Effective concentrations of the particulate 
sulfur are typically from about 1% to about 4%, by weight of the composition, preferably from 
about 2% to about 4%. 

(L Keratolvtic Agents 

The present invention may further comprise one or more keratolytic agents such as 
Salicylic Acid. 

e. Additional Anti-microbial Actives 

Additional anti-microbial actives of the present invention may include extracts of 
mclaleuca (tea tree) and charcoal. The present invention may also comprise 
combinations of anti-microbial actives. Such combinations may include octopirox and 
zinc pyrithione combinations, pine tar and sulfur combinations, salicylic acid and zinc 
pyrithione combinations, octopirox and climbasole combinations, and salicylic acid and 
octopirox combinations, and mixtures thereof. 
E. Humectant 

The compositions of the present invention may contain a humectant. The humectants 
herein are selected from the group consisting of polyhydric alcohols, water soluble alkoxylated 
nonionic polymers, and mixtures thereof. The humectants, when used herein, are preferably 
used at levels of from about 0. 1 % to about 20%, more preferably from about 0.5% to about 5%. 

Polyhydric alcohols useful herein include glycerin, sorbitol, propylene glycol, butylene 
glycol, hexylenc glycol, cthoxylated glucose, 1, 2-hexane diol, hexanetriol, dipropylene glycol, 
erythritol, trehalose, diglyceriu, xylitol, maltitol, maltose, glucose, fructose, sodium chondroitin 
sulfate, sodium hyaluronate, sodium adenosine phosphate, sodium lactate; pyrrolidone carbonate, 
glucosamine, cyclodextrin, and mixtures thereof. 
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Water soluble atoxylated nonionic polymers useful herein include polyethylene gjyc* 
aud po Wene glycols having a molecular weigh, of up ,„ about, 000 such as those with 
CIPA names PEG-200. PEG^W, PEG-600, PEG-1000, and mixnrres thereof. 

F» Suspending Ag ent 

Tne compositions of the present un^ ^ ^ , ^ 

concenbafons effective 'for suspending water-insotable material in dispersed form in the 

ZTT "J" ° f a*™*- »# ™«ous range from 

abou.O.iy.u.abou, 10%, preferably from Am 0.3% to.bout 5 0% 

UseWb 8 ™ 8 T ^ - — * Hymers. 

Us.fu, berem are vmy, polymers such as cross linked acry.,c acid po ly mers with the C1TA name 

Carbomer, celulose derivatives and modified ceHulose po,ymers such as methyl ceMose, ethy, 
^ose. hvaoxyemy, cellulose, hydroxypropy, methy, cellulose, nnro cellulose, sodtum 
ce ulose sulfete, sodium carboxymemy, ce„u.„se, canine ceUu!ose, celhuose powder 
polyvmylpym.lidor.e, polyvinyl ..cohol, ^ ^ ^ — 

arabta « nagacanth, galacan. c™b guro, guar gum, taraya gum, carragh«ph, pecun, agar 

nucrobtologrc* po,ymers such as dexuan. succiuoglu.n, puUeran, sttrcbJl 
P*— -* as „rboxymemyl s*reh, memymyoroxypropy, sarch, algmic acid-based 

ZZIT 1 "*T K,d *- — ■ "*-» -* - 

Z!bT Z ? yab ^» U - POlyeu.y.eneimine, and inorganic water 

allT ^ ,1U, ° i " U, " ■ - 

anhydrous silicic acid 

CommerciaHy .™„ bl e viscosity modifiers highly useml herein include Orbomers wim 

--able f™ B. F , G.dr.ch C^ny, acryl.te.steared,*, mem^Ute copo^r ^ 
Rename ACRVSOl 2, avai^le mom Rohm „d rUss, ^^Mos, 2 

« ename BENECEL, hydroxy, eelmlose with traden™ NA^OSOf, hydroxy,, 
Uufcse w,* n.dename KtUCEU eery, hydroxyemv, ceUulose wim tradenjro™ 
£H supplied by Hereto*, ^ len e oxide and*r prop.,lene oxide based po,ymers wim ' 
CARBOWA* PEG,. PCVOX WASRs, and „«, FLUIDS, .1 supplied by 

Olher opti™, suspend agDlts telude ^ ^ 

category as acy, deHvatives. , OTg cham ^e oxides, and mixmres thereof. ^ ^ 
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agents are described in U.S. Pat. No. 4,741,855. These preferred suspending agents include 
ethylene glycol esters of fatty acids preferably having from about 16 to about 22 carbon atoms. 
More preferred are the ethylene glycol stearates, both mono and distearate, but particularly the 
distearate containing less than about 7% of the mono stearate. Other suitable suspending agents 
include alkanol amides of fatty acids, preferably having from about 16 to about 22 carbon atoms, 
more preferably about 16 to 18 carbon atoms, preferred examples of which include stearic 
monoethanolamide, stearic diethanolamide, stearic monoisopropanolamide and stearic 
monoethanolamide stearate. Other long chain acyl derivatives include long chain esters of long 
chain fatty acids (e.g., stearyl stearate, cetyl palmitate, etc.); long chain esters of long chain 
alkanol amides (e.g., stearamide diethanolamide distearate, stearamide monoethanolamide 
stearate); and glyceryl esters (e.g., glyceryl distearate, trihydroxystearin, tribehenin) a 
commercial example of which is Thixin R available from Rheox, Inc. Long chain acyl 
derivatives, ethylene glycol esters of long chain carboxylic acids, long chain amine oxides, and 
alkanol amides of long chain carboxylic acids in addition to the preferred materials listed above 
may be used as suspending agents. 

Other long chain acyl derivatives suitable for use as suspending agents include N,N- 
dihydrocarbyl amido benzoic acid and soluble salts thereof (e.g., Na, K), particularly N,N- 
di(hydrogenated) C.sub.16, C.sub.18 and tallow amido benzoic acid species of this family, which 
are commercially available from Stepan Company (Northfield, Illinois, USA). 

Examples of suitable long chain amine oxides for use as suspending agents include alkyl 
dimethyl amine oxides, e.g., stearyl dimethyl amine oxide. 

Other suitable suspending agents include primary amines having a fatty alkyl moiety having at 
least about 16 carbon atoms, examples of which include palmitamine or stearamine, and 
secondary amines having two fatty alkyl moieties each having at least about 12 carbon atoms, 
examples of which include dipalmitoylamine or di(hydrogenated tallow)amine. Still other 
suitable suspending agents include di(hydrogenated tallow)phthalic acid amide, and crosslinked 
malcic anhydride -methyl vinyl ether copolymer. 
G. Other Additional Components 

The compositions of the present invention may contain also vitamins and amino acids >. 
such as: water soluble vitamins such *s vitamin Bl, 32, B6, B12, C, pantothenic acid, 
pantothenyl ethyl ether, panthcnol, biotin, and their derivatives, water soluble amino acids such 
as asparagjne, alanin, indole, glutamic acid and their salts, water insoluble vitamins such as 
vitamin A, D, E, and their derivatives, water insoluble amino acids such as tyrosine, tryptamine, 
and their salts. 
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The composition, of the present invention may also contain pigment materials such as 
morgan*, nitroso, monoazo, disazo, carotenoid, nipheny. ^ meW 

oumohne, oxazme, azine, anyone, indigoid, thionindigoid, uuinacridone, phthalocianine' 
boreal, natural cobrs, including: water sohtble consents such as those having C I Names' 
The conations of me present invention may also contain antimicrobial age„ B which 
are useful as cosmetic biocides and ^dandruff agents including: water soluble components 
such as p.roc^e olamine, water msoluMe components such as 3,4,4'. tricUorocarbanilide 
(tncnlosan), triclocarban and zinc pyrithione. 

The compositions of the present invention may also contain chelating agents 

VI. Method of MaH^n ^minnMllrnn. and NA^ ^■^-- [ . 

Another en*odime„ t 0 f the present invention relates to a method of making a 
convening shampoo composition, comprising mixing togefce, „ . fonned ^ 

of anunosiheoue and NAFS, b) a surfcerant, and c) water, wherein the .rninosiheone has less 
than about O.S% nitiogen hy weigh, of ^ ^ the NAFS has a viscosity of a, least 

about 10.000CS. O^-tt^.f.^.^^^^^^ ^ 
m such a method of roaldng a conditioning shampoo composition. 

More specific^, the aminosilicone and NAFS are first blended/mixed together before 
bemg emulsured either into the shan^oo or m a premix. Toe blend is then emulsified cite 
dtrecdy ,„,o the shampoo, or in a premix that is then added to the shampoo. This method results 
■n emulsified droptos in the shampoo composition tha, each contain tie desired ratio of amino to 
non-amino nmctionatized siheones. This tas a very different result than in separately emoted 
ammo and „on*mmo function^ siheooe droplets . * the emulsified Uend the antinosiheone 
helps the deposition of the non-aruno fi^ctiotuuized silicone competent. In the blend, the 
—cone is srtace active and thus concerns ., me surface of the blended droplet thus 
lowenng interf.ci.1 tensions and aiding spreading and deposition on the hai, 

The follow™, exanp.es firmer describe and demons** the preferred embodiment 
«*. Ac scope of the present „ VCTtl0 , ^ eumples „ ^ ^ ^ fc 

"lustration, and are M to be conned as limitations of the present invention since maty 
vacations thereof « possible without deputing from its scope. 

Example ] 

Example I demonstrates fc surprising discovery tha, anunosiucones below , cemin 
pe-ent nirrogen nutge will provide a superior level of reduced friction on treated hair 

Table 1 shows the relationship beriveen friction and percent nitrogen for amino 

tunctionalizcd silicone. 
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Table!. 



For this study the silicone is dissolved in a volatile solvent, hexamethyl disiloxane 
(MM), and applied to hair (20 gram flat switch) or 2 gram paper strip (3 inches by 9 inches (7.62 
cm X 22.86 cm)) at a level of 1,000 ppm of silicone to hair/paper weight The solvent is allowed 
to evaporate and the hair/paper is allowed to equilibrate in a 50% relative humidity overnight 
The friction of the coated hair/paper is then measured using an Instron model 5542 (Instron, Inc.; 
Canton, Massachusetts, USA) to measure the force to drag a weighted sled (lOOgms of weight) 
along the hair/paper in the with-cuticle direction. 

Examples 2-6 

Examples 2-6 illustrate non-limiting hair conditioning shampoo composition 
embodiments of the present invention. These compositions are prepared by conventional 
formulation and mixing methods, an example of which is set forth, below. All exemplified 
amounts are listed as weight percents and exclude minor materials such as diluents, filler, and the 
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like, unless otherwise specified. The listed formulations, therefore, comprise the listed 
components and any minor materials associated with such components. 

The compositions illustrated in Examples 2-6 are prepared in the following manner 
For each of the compositions, 6-9% of ammonium laureth-3 sulfate, P43 oil, PureSyn6 oil 
canomc polymers, 0-1.5% ammonium xylene sulfonate, and 0-5% water is added to a jacketed 
nux tank and heated to about 74°C with agitation to form a solution, Qtric acid, sod.um citrate 
sodmm benzoate, disodium EDTA, cocamide MEA and 0.6^.9% cetyl alcohol, are added to the' 
tank and allowed to disperse. Ethylene glycol distearate (EGDS) is then added to the mixing 
vessel, and melted. After the EGDS is well dispersed (after about 10 minutes) preservative is 
added and mixed mto the surfactant solution. This nuxture is passed through a mill and heat 
exchanger where it is cooled to about 35'C and collected in a finishing tank. As a result of this 
cooling step, the ethylene glycol distearate crystallize to form a crystalline network in the product 
The s,hcone is pre-emulsified to the desired particle size by mixing with 
surfactants/polymers selected from laureth sulfate, Plantarem2000® and Structure Plus® 

The remainder of the surfactants, perfume, pre-emulsified silicone, dimethicone, sodium 
chlonde or ammonium xylene sulfonate for viscosity adjustment and the remainder of the water 
are added to the finishing tank with ample agitation to ensure a homogeneous mixture. 

Preferred viscosities range from about 5000 to about 9000 centipoise at 27°C (as 
measured by a Wells-Brookfield mode. RVTDCP viscometer using a CP^l cone and plate at 2/s 
at 3 minutes). 

For those compositions containing an aminosUicone and NAFS (eg a 
polydunethylsiloxane such as dimethic^e), the aminosihcone and NAFS are first blended/mued 
together before being emulsified either into the shampoo or in a premix. The blend is then 
cmul S1 ficd either directly into the shampoo, or in a premix that is then added to the sh ampoo. 

COn,p0nent \ Exam ple Nn. 
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'Guar having a molecular weight of about 400,000, and having a charge density of about 2.10 
meq/g, available from Aqualon. 2 Aminosilicone from GE with terminal aminopropyl substitution, 
viscosity ~ SOOOcps, D-490, M'=2. 

3 Aminosilicone from GE with graft aminoethylaminopropyl substitution, viscosity - 20,000cps, 
D-600, D'~2. 

4 Aminosilicone from GE with terminal aminopropyl substitution, viscosity ~ 350,000, D ~ 1600, 
M'-2. 

5 From National Starch (20%) acrylates aminoacrylates copolymer .08% 
L= 5 to SQ\x particle size, S= <5\i particle size 

It is understood that the examples and embodiments described herein are for illustrative 
purposes only and that various modifications or changes in light thereof will be suggested to one 
skilled in the art without departing from the scope of the present inventioa 

While particular embodiments of the present invention have been illustrated and 
des*..\bed, it would be obvious to those skilled in the art that various other changes and 
modifications can be made without departing from the spirit and scope of the invention. It is 
therefore intended to cover in the appended claims all such changes and modifications that are 
within the scope of this invention. 
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What is claimed is: 

1 . A conditioning shampoo composition comprising: 

a ) a detersive surfactant 

b) an aminosilicone having . viscosity of from about I)00 0cs to about 1,000 OOOcs 
and less than about 0.5% nitrogen by weight of the aminosilicone and; 

c ) an aqueous carrier. 



2. The composition of Claim 1, herein said anyone » . tcnninal ^ & 
viscosity of from about 50,000cs to about l,000,000cs. 

3. The composition of Claim 1 .wherein said aminosilicone « a 

slJ1C0ne IS a grafted aminosilicone with a 

viscosity of from about 1 ,000cs to about 50,000cs. 

4. The composition of Claim wherem said ammosiHcone has a viscosity of from about 5 OOOcs 

Til ' Preferably ab ° Ut t0 "« — ^-blyTm 

about 50,000cs to about lOO.OOOcs. yWm 

1* COraP<>Si,i0,, *< — *- has an avcage parte,, size of fen, 

than about 5 microns. 1CSS 

S. The composition of Claim 9. wherein the deposition aid is a canonic polymer. 

9. The composition of Clam, 1, wherein the aminosilicone has less than about 02% nitrogen by 
weight of the aminosilicone. g y 

10. A conditioning shampoo composition comprising: 

a) . a detersive surfactant; 

K) an having less *. *„, 0M „ iDt)(!ra by ^ „ f 

aniinosilicone; 
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c) a non-amino-functionalized silicone having a viscosity of at least about 1 0,000cs 
and 

d) an aqueous carrier. 

11. The composition of Claim 12, wherein the aminosilicone and non-anrino functionalized 
silicone are in the form of emulsion drops containing a blend of the aminosilicone and non- 
amino-functionalized silicone. 

12. The composition of Claim 13, wherein the emulsion drops have an average particle size of 
from about 5 microns to about SO microns. 

13. The composition of Claim 13, wherein the emulsion drops have an average particle size of 
less than about 5 microns. 

14. The composition of Claim 15, further comprising a deposition aid. 

15. The composition of Claim 16, wherein the deposition aid is a cationic polymer. 

16. The composition of Claim 12, wherein the aminosilicone has less than about 0.2% nitrogen 
by weight of the aminosilicone. 

17. The composition of Claim 12, wherein the ratio of the aminosilicone to the non -amino 
functionalized silicone is from about 1 :5 to about 0. 1 :99.9. 

18. A method of making a conditioning shampoo composition comprising mixing together. 

a) a previously formed blend of aminosilicone and non-amino-functionalized 
silicone, wherein the aminosilicone has less than about 05% nitrogen by weight 
of the aminosilicone and the nc n-ammo-lunctionalized silicone has a viscosity of 
at least about lO.OOOcs; 

b) a detersive surfactant, and 

c) an aqueous carrier. 
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